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Experimental 

Crystal data 

(CiaHioNOJISnCUdoHsNO)] ■ - 

2CH 4 0 
M r = 678.97 
Triclinic, PI 
a = 7.5645 (2) A 
b = 10.1112 (3) A 
c = 17.7837 (5) A 
a = 98.105 (3)° 

Data collection 

Agilent SuperNova Dual 
diffractometer with an Atlas 
detector 

Absorption correction: multi-scan 
(CrysAlis PRO; Agilent, 2010) 
T mi „ = 0.678, r max = 0.873 



Refinement 

R[F 2 > 2a(F 2 )] -- 
wR(F 2 ) = 0.095 
S = 1.11 
5871 reflections 
340 parameters 
4 restraints 



0.041 



P = 95.653 (3)° 
y = 97.509 (3)° 
V = 1325.56 (6) A 3 
Z = 2 

Mo Ka radiation 
ju, = 1.40 mtrT 1 
T = 100 K 

0.30 x 0.30 x 0.10 mm 



10548 measured reflections 
5871 independent reflections 
5239 reflections with / > 2a(l) 
R in , = 0.056 



H atoms treated by a mixture of 
independent and constrained 
refinement 

Ap max = 1.23 e A~ 3 

A/Cw, = -1.14 e A~ 3 



In the disolvated title salt, (C 13 H 10 NO)[SnCl 4 (C 10 H 8 NO)]- 
2CH 3 OH, the Sn IV atom is chelated by the N,0-bidentate 2- 
methylquinolin-8-olate ion and is further coordinated by four 
chloride ions, showing a distorted octahedral SnNOCl 4 
geometry. In the crystal, the cation and anion are linked to 
the methanol molecules by O— H- ■ O and N— H- ■ O 
hydrogen bonds. 

Related literature 

For the related compound, solvated 2-methyl-8-hydroxy- 
quinolinium tetrachlorido(quinolin-8-olato)stannate(IV), see: 
Vafaee et al. (2010). 




Table 1 

Hydrogen-bond geometry (A, °). 



D-H-A 


D-H 


H-A 


D - A 


D-H-A 


02-H2-03 


0.84 (1) 


1.75 (2) 


2.570 (3) 


164 (5) 


03-H3-01 


0.84 (1) 


1.94 (2) 


2.746 (3) 


162 (4) 


N2-H1-04 


0.89 (1) 


2.09 (3) 


2.816 (4) 


138 (3) 



Data collection: CrysAlis PRO (Agilent, 2010); cell refinement: 
CrysAlis PRO; data reduction: CrysAlis PRO; program(s) used to 
solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to 
refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
X-SEED (Barbour, 2001); software used to prepare material for 
publication: publCIF (Westrip, 2010). 

We thank Shahid Beheshti University and the University of 
Malaya for supporting this study. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: XU5283). 
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10-Hydroxybenzo[/i]quinolinium tetrachloridoCl-methylquinolin-S-olato-A^^^stannateCIV) 
methanol disolvate 

E. Najafi, M. Vafaee, M. M. Amini and S. W. Ng 
Comment 

We have been attempting to synthesize mixed-chelate tin(IV) compounds; in a recent study, we reacted stannic chloride with 
8-hydroxyquinoline and 2-methyl-8-hydroxyquinoline (Vafaee et ah, 2010). However, the reaction yielded 2-methyl-8-hy- 
droxyquinolinium tetrachlorido(quinolin-8-olato)stannate as an acetonitrile solvate. The ligand that enages in coordination 
is the one that is less sterically crowded. A similar synthesis but with 10-hydroxybenzo[/i]quinoline and 2-methyl-8-hy- 
droxyquinoline in methanol medium yielded the di-solvated title salt (Scheme I, Fig. 1). Similarly, the less sterically crowded 

ligand engages in chelation, so that the more crowded ligand is now protonated. The Sn IV atom shows octahedral SnNOCl4 
coordination. The cation and anion are linked to the methanol molecules by O-H - 0 and N-H-0 hydrogen bonds. One of 
the solvent molecules functions only as acceptor whereas the other functions both as a donor as well as acceptor. 

Experimental 

Stannic chloride pentahydrate (0.35 g, 1 mmol), 10-hydroxybenzo[/z]quinoline (0.20 g, 1 mmol) and 2-methyl-8-hy- 
droxyquinoline (0.16 g, 1 mmol) were loaded into a convection tube and the tube was filled with dry methanol and kept at 
333 K. Yellow crystals were collected from the side arm after several days (in approximately yield 80%, m.p. 538 K). 

Refinement 

Carbon-bound H-atoms were placed in calculated positions [C — H 0.95 to 0.98 A, £/j S0 (H) 1.2 to 1.5(7 e q(C)] and were 
included in the refinement in the riding model approximation. 

The ammonium and hydroxy H-atoms were located in a difference Fourier map, and were refined with distance restraints 
of N-H 0.88±0.01, O-H 0.84±0.01 A; their temperature factors were refined. 

The final difference Fourier map had a peak as well as a hole in the vicinity ot Snl. 

Omitted from the refinement was the (0 0 2) reflection. 

Figures 



Fig. 1. Thermal ellipsoid plot (Barbour, 2001) of (Ci 4 H 10 NO)[SnCl4(CioH 8 NO)]-2CH30H, 
at the 70% probability level; hydrogen atoms are drawn as spheres of arbitrary radius. 
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10-Hydroxybenzo[ft]quinolinium tetrachlorido(2-methylquinolin-8-olato-K iV,0)stannate(IV) methanol disolv- 
ate 



Crystal data 

(C 1 3 H ! 0 NO) [SnCl 4 (C 1 0 H 8 NO)] -2CH 4 0 

M r = 678.97 

Triclinic, PI 

Hall symbol: -P 1 

a = 7.5645 (2) A 

b= 10.1112 (3) A 

c = 17.7837 (5) A 

a = 98.105 (3)° 

(3 = 95.653 (3)° 

y = 97.509 (3)° 

V= 1325.56 (6) A 3 



Z=2 

^(000) = 680 

D x = 1.701 MgnT 3 

Mo ATa radiation, X. = 0.71073 A 

Cell parameters from 6565 reflections 

6 = 2.3-29.3° 

\i = 1.40 mnT 1 

T= 100 K 

Prism, yellow 

0.30 x 0.30 x 0.10 mm 



Data collection 

Agilent SuperNova Dual 

diffractometer with an Atlas detector 

Radiation source: SuperNova (Mo) X-ray Source 

Mirror 

Detector resolution: 10.4041 pixels mm" 1 
co scans 

Absorption correction: multi-scan 
(CrysAlis PRO; Agilent, 2010) 

r min = 0.678, T max = 0.873 

10548 measured reflections 



5871 independent reflections 

5239 reflections with / > 2o(I) 
R int = 0.056 

^max ~ 27.5°, 0 m i n — 2.5° 

h = -9^9 
£ = -10^12 
/= -22^23 



Refinement 

Refinement on 
Least-squares matrix: full 
R[F 2 > laiF 2 )] = 0.041 

wR(F 2 ) = 0.095 
S= 1.11 

5871 reflections 
340 parameters 
4 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H atoms treated by a mixture of independent and 
constrained refinement 

w = l/[a 2 CF 0 2 ) + (0.0329P) 2 + 1.5116P] 

where P = (F 0 2 + 2F 2 )/3 

(A/o) max = 0.001 

Ap max = 1.23 eA -3 

Ap mi „ = -1.14eA~ 3 
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Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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Atomic displacement parameters 
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0.035 (2) 


0.0083 (17) 


0.0081 (17) 


0.0216(18) 


C22 


0.0288 (19) 


0.027 (2) 


0.034 (2) 


0.0071 (16) 


0.0080 (17) 


0.0113 (16) 


C23 


0.0278 (19) 


0.024 (2) 


0.036 (2) 


0.0037 (16) 


0.0039 (17) 


0.0075 (16) 


C24 


0.037 (2) 


0.034 (2) 


0.034 (2) 


0.0086 (18) 


0.0181 (18) 


0.0113 (17) 


C25 


0.055 (3) 


0.037 (2) 


0.033 (2) 


0.006 (2) 


0.009 (2) 


0.0052 (19) 



Geometric parameters (A, °) 



Snl — Ol 


2.063 (2) 


C9 — C10 


I.494 (5) 


Snl— Nl 


2.272 (3) 


C10— H10A 


0.9800 


Snl — C14 


2.3988 (10) 


C10 — H10B 


0.9800 


Snl— C12 


2.4011 (8) 


C10— H10C 


0.9800 


Snl— Cll 


2.4036 (9) 


Cll — C20 


1.414 (5) 


Snl — C13 


2.4145 (9) 


Cll — C12 


1.435 (5) 


Ol — C2 


1.324 (4) 


C12 — C17 


1 .422 (5) 


02 — C13 


1.366 (4) 


C12 — C13 


1 .429 (5) 


02 — H2 


0.843 (10) 


C13 — C14 


1.375 (5) 


03 — C24 


1.421 (5) 


C14 — C15 


1.393 (5) 


03 — H3 


0.835 (10) 


C14 — H14 


0.9500 


OA — C25 


1.395 (5) 


C15 — C16 


1.376 (5) 


04 — H4 


0.838 (10) 


C15 — H15 


0.9500 


Nl — C9 


1 333 (4) 


C16 — C17 


1 .403 (5) 


Nl— CI 


1.374 (4) 


C16— H16 


0.9500 


N2— C23 


1.325 (5) 


C17— C18 


1.436 (5) 


N2— Cll 


1.369 (5) 


C18— C19 


1.342 (5) 


N2— HI 


0.888 (10) 


C18— H18 


0.9500 


CI— C6 


1.413 (5) 


C19— C20 


1.423 (5) 


CI— C2 


1.433 (5) 


C19— H19 


0.9500 


C2— C3 


1.377 (5) 


C20— C21 


1.401 (5) 


C3— C4 


1.412 (5) 


C21— C22 


1.380(6) 


C3— H3A 


0.9500 


C21— H21 


0.9500 


C4— C5 


1.366 (5) 


C22— C23 


1.385 (5) 


C4— H4A 


0.9500 


C22— H22 


0.9500 


C5— C6 


1.413 (5) 


C23— H23 


0.9500 


C5— H5 


0.9500 


C24— H24A 


0.9800 


C6— C7 


1.418(5) 


C24— H24B 


0.9800 


C7— C8 


1.358 (5) 


C24— H24C 


0.9800 


C7— H7 


0.9500 


C25— H25A 


0.9800 


C8— C9 


1.415 (5) 


C25— H25B 


0.9800 


C8— H8 


0.9500 


C25— H25C 


0.9800 


Ol— Snl— Nl 


77.28 (9) 


C9— C10— H10C 


109.5 


Ol— Snl— C14 


90.31 (7) 


HI OA— C10— H10C 


109.5 


Nl— Snl— C14 


86.85 (7) 


HI 0B— C10— H10C 


109.5 


Ol— Snl— C12 


86.01 (6) 


N2— Cll— C20 


116.6 (3) 


Nl— Snl— C12 


163.26 (7) 


N2— Cll— C12 


121.9 (3) 
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Hydrogen-bond geometry (A, °) 



D—H-A 
C2— H2-U3 
U3— H3-U1 
N2— H1-U4 



D — H 
0.84(1) 
0.84(1) 
0.89 (1) 



H-A 
1.75 (2) 
1.94(2) 
2.09 (3) 



D-A 
2.570 (3) 
2.746 (3) 
2.816 (4) 



D—H-A 
164 (5) 
162 (4) 
138 (3) 
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